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(57) ABSTRACT 

An analyzer Which comprises a conveyer Which conveys 
sample cups and reaction cups intermiXedly on a closed 
track, a reactor Which maintains reaction cups at a prede 
termined temperature, a trashbin Which collects used reac 

tion cups, a noZZle unit, a reaction cup lift Which carries a 

reaction cup betWeen the conveyer, the reactor and the 
trashbin and a drive unit Which drives the noZZle unit and the 
reaction cup lift to reciprocate, Wherein the trashbin is 
placed on the straight track of the reaction cup lift, at least 
part of the closed track of the conveyer is straight and 
overlaps the straight track of the noZZle unit and the reaction 
cup lift, and the straight part of the track of the conveyer 
accommodates at least tWo cups. 

An automatic analyzer Which comprises a storage means 
Which stores test order information, a ?rst identi?cation 
means Which reads sample identi?cation information, a 
Work list preparing means Which prepares a Work list on the 

basis of the sample identi?cation information, a loading 
order determination means Which determines the order in 
Which sample cups and reaction cups are loaded from the 
Work list, a second identi?cation means Which automatically 
reads speci?c component information and a collating means 
Which compares the speci?c component information With 
the Work list. 
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ANALYZER 

[0001] The present invention relates to an analyzer for 
trace component analysis of samples such as blood, serum, 
plasma or urine, especially an automatic analyZer for bio 
chemical or immunological trace component analysis of 
such samples. 

[0002] In the ?eld of clinical diagnostics, analyZers are 
used Widely for detection and determination of speci?c 
components in blood, serum, plasma or urea samples from 
examinees to provide useful data for diagnoses of diseases. 
Among analyZers, multichannel biochemical analyZers 
determine saccharides, lipids and proteins by using enZy 
matic reactions and chemical reactions, and multichannel 
immunological analyZers determine hormones and tumor 
markers by using speci?c interaction betWeen antigens and 
antibodies. These analyZers usually perform biochemical 
reactions and immunological reactions in individual dispos 
able reaction cups to avoid contamination among samples or 
reaction liquids. Pre?lled reaction cups already containing a 
reagent for a speci?c component in samples to be measured 
are usually disposable too. 

[0003] Instrumental analyses as mentioned above usually 
cover more than one speci?c component in a sample to make 
good use of samples from examinees or to secure more 
accurate diagnosis based on multiple components. 

[0004] To speed up and facilitate numerous operations 
necessary for determination of multiple speci?c components 
in samples, automatic analyZers have been used routinely. 
Typical automatic analyZers in present use add given 
amounts of samples to pre?lled reaction cups already con 
taining reagents for measurement of speci?c components 
and, optionally, incubate and Wash the reaction cups for 
determination of various speci?c components in each 
sample. 
[0005] Further, a full-automatic biochemical analyZer 
equipped With an automatic loader Which selects a pre?lled 
reaction cup containing a reagent proper for a speci?c 
component and places it on a tray on a conveyer (JP-B-3 
58666) and an automatic analyZer With a conveyer Which 
automates operations from conveyance of a sample cup to 
output of the results once the operator places the sample cup 
and the reaction cup (JP-A-3-51762) are knoWn. 

[0006] AnalyZers like these usually sucks a given amount 
of a sample from a sample cup into a reaction cup While 
conveying the sample cup and the reaction cup on tWo 
separate conveyers to set off the reaction for determination 
of a speci?c component in the sample. HoWever, the struc 
tural complexity of an analyZer having tWo conveyers due to 
movable parts indispensable to the conveyers makes its 
maintenance dif?cult and leads to increase in its production 
cost and siZe. Therefore, conveyance of a sample cup and a 
reaction cup by one conveyer has been suggested. 

[0007] In biochemical and immunological analyses, it is 
common to determine more than one speci?c component in 
a sample to make good use of samples from examinees and 
to secure more accurate diagnosis based on multiple com 
ponents. For such multiple analyses by an analyZer in Which 
sample cups and reaction cups share the same conveyer, a 
sample cup containing a sample placed at an arbitrary 
position on the conveyer is folloWed by as many reaction 
cups as the measurements to be done With the sample, 
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namely the speci?c components to be measured in the 
sample so that the sample and the reaction cups to be used 
for the analysis of the sample are conveyed successively. If 
it is necessary to dilute or treat the sample beforehand, a 
diluent cup or the like is interposed betWeen the sample and 
the reaction cups behind the sample. 

[0008] An analyZer sucks a given amount of a sample 
from a sample cup into a reaction cup on a moving conveyer, 
if necessary after preliminary dilution or pretreatment of the 
sample With a reagent, and if necessary adds other reagents, 
to set off the reaction for determination of a speci?c com 
ponent in the sample. Because the sample cup and the 
reaction cups move on a single track on the same conveyer, 
the conveyer has to position reaction cups just under the 
noZZle by making quick motions immediately after a sample 
is sucked from the sample cup containing it at the same 
position so that the sample sucked from the sample cup is 
ejected into the reaction cups behind the sample cup. There 
fore, the conveyer has to make quicker motions more 
frequently to increase the through put speed. 

[0009] If the motions of the conveyer get quicker and 
frequent, it is virtually impossible to load additional sample 
cups or reaction cups on the conveyer While the analyZer is 
in action, and the conveyer has to be scaled up to accom 
modate a lot of cups, sacri?cing the advantage easiness of 
doWnsiZing and simpli?cation of such an analyZer. In addi 
tion, it is quite dif?cult to conduct so-called “cut-in” analy 
ses of samples in need of urgent analyses. 

[0010] The ?rst object of the present invention is to 
provide an analyZer available in a small siZe and With simple 
structure by using a single conveyer Which conveys both 
sample cups and reaction cups intermixedly at a moderate 
speed Which alloWs loading of additional sample cups or 
reaction cups on the conveyer in action 

[0011] As described above, an automatic analyZer With a 
single conveying means such as a conveyer is obtainable in 
a small siZe and With light Weight and reduced costs, While 
it is not free from the possibilities that the operator loads 
sample cups or reaction cups in the Wrong places or the 
Wrong reaction cups unsuited to the speci?c components to 
be measured by mistake. 

[0012] Thus, misplacement of sample cups or reaction 
cups on the conveying means can make it impossible to 
conduct intended analyses even Without causing trouble in 
the subsequent automatic analyses and can end up With the 
Wrong results because a reaction cup for a speci?c compo 
nent is used for a different speci?c component. 

[0013] Accordingly, the second object of the present 
invention is to provide an automatic analyZer Which elimi 
nates operational mistakes such as misplacement of sample 
cups or reaction cups on a conveyer by an operator as 
mentioned above and even detects, if happen, such opera 
tional mistakes. 

[0014] To attain the above-mentioned ?rst object of the 
present invention, the present invention provides an analyZer 
Which determines a speci?c component in a sample While 
conveying a sample cup containing the sample and a reac 
tion cup containing a reagent Which reacts With the sample, 
Which is characteriZed in that: (1) the analyZer comprises a 
conveyer Which conveys sample cups and reaction cups 
intermixedly on a closed track, (2) the analyZer comprises a 
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reactor Which is equipped With a thermostat Which maintains 
the reaction cups at a predetermined temperature, a trashbin 
Which collects used reaction cups, an up-doWn noZZle unit 
Which sucks in and out a predetermined amount of a sample 
and a reaction cup lift Which carries a reaction cup betWeen 
the conveyer, the reactor and the trashbin, (3) the noZZle unit 
and the reaction cup lift reciprocate on a straight track, 
driven by different drive units separately or by the same 
drive unit, (4) the trashbin is placed on the straight track of 
the reaction cup lift, (5) at least part of the closed track of 
the conveyer is straight and overlaps the straight track of the 
noZZle unit and the reaction cup lift, and (6) the straight part 
of the track of the conveyer accommodates at least tWo cups. 

[0015] To attain the above-mentioned second object of the 
present invention, the present invention provides an auto 
matic analyZer Which determines a speci?c component in a 
sample While intermiXedly conveying a sample cup contain 
ing the sample Which present sample identi?cation informa 
tion Which identities the sample in the sample cup and a 
reaction cup containing a reagent for determination of the 
speci?c component in the sample Which presents speci?c 
component information Which identi?es the speci?c com 
ponent by one conveyer, Wherein the automatic analyZer 
comprises; (1) a storage means Which stores test order 
information including speci?c component information to 
identify at least one speci?c component to be measured for 
each sample, (2) a ?rst identi?cation means Which reads the 
sample identi?cation information presented by each sample 
cup, (3) a Work list preparing means Which selects the 
speci?c component information Which identi?es at least one 
speci?c component in the sample to be measured from the 
test order information stored in the storage means on the 
basis of the sample identi?cation information for the sample 
read by the ?rst identi?cation means and prepares a Work list 
consisting of the sample identi?cation information for 
sample and the speci?c component information identifying 
the speci?c component(s) in the sample to be measured, (4) 
a loading order determination means Which determines the 
order in Which sample cups and reaction cups are loaded on 
the single conveyer from the Work list, (5) a second iden 
ti?cation means Which automatically reads the speci?c com 
ponent information presented by a reaction cup conveyed by 
the conveyer, and (6) a collating means Which compares the 
speci?c component information read by the second identi 
?cation means With the determined order and indicates 
Whether or not they are matched. 

[0016] FIG. 1 illustrates one embodiment of the analyZer 
of the present invention. 

[0017] FIG. 2 is a sectional vieW of the analyZer shoWn in 
FIG. 1 (along the reciprocation tracks of the noZZle unit 2 
and the reaction cup lift 3). 

[0018] FIG. 3 schematically outlines application of the 
present invention to an automatic immunological analyZer. 

[0019] FIG. 4 outlines a reaction cup. 

[0020] The preset invention is applicable to an automatic 
analyZer Which determines speci?c components by using a 
different reagent for each or some speci?c components at 
least partly prepacked in reaction cups. Such automatic 
analyZers include, for eXample, automatics immunological 
analyZers Which determine speci?c components in samples 
by using immunological reactions and automatic biochemi 
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cal analyZers Which determine speci?c components in 
samples by using biochemical reactions. NoW an automatic 
immunological analyZer embodying the present invention 
Will be described in detail by reference to draWings. 

[0021] FIG. 1 and FIG. 2 are top and sectional vieWs of 
the analyZer according to the ?rst aspect of the present 
invention. 

[0022] A sample cup 10 contains a sample in it. As the 
sample, blood, serum, plasma and urine are used for immu 
nological and biochemical analyZers, and river Water and 
liquid eXtract from soil may be used as sample for chemical 
analyZers for environmental analyses. Reaction cups are 
used to provide space in Which reactions of samples and 
reagents necessary for sample analyses are carried out, and 
may be empty or pre?lled With reagents for determination of 
components to be measured (hereinafter referred to as 
“speci?c components”), depending on the mode of the 
analysis. For eXample, biochemical analyZers miX a sample 
With a chemical reagent Which undergoes color-producing 
biochemical reaction With a speci?c component in a reaction 
cup, While immunological analyZers miX a sample With an 
antigen or an antibody Which undergoes an immunological 
reaction With a speci?c component in a reaction cup. For 
analyses of samples Which contain a speci?c component at 
too high concentrations to measure or need certain pretreat 
ment, dilution cups or pretreatment cups may be used to 
dilute samples or miX samples With pretreatment reagents in 
them. 

[0023] In cases of reaction cups pre?lled With a reagent, 
the reagent may be in a liquid state or a lyophiliZed state. 
When reaction cups contain all the reagents necessary for 
analysis or When empty reaction cups are used, the reagents 
may be added into reaction cups being conveyed by a 
conveyer or in the reactor Which Will be described later. 
Especially, for immunological analyZers, reaction cups pre 
?lled With such a reagent as mentioned above are available. 
For eXample, in determination of a speci?c substance by 
heterogeneous one step sandWich EIA, an antibody With 
binding speci?city for the speci?c substance immobiliZed on 
Water insoluble magnetic beads and another enZyme-labeled 
antibody With binding speci?city for the speci?c substance 
may be prepacked after lyophiliZation. Reaction cups of this 
type are available for competitive EIA and assay using a 
?uorescent or chemiluminescent substance as a label instead 
of an enZyme as Well as sandWich EIA. 

[0024] The sample cups and reaction cups as above men 
tioned are loaded on a single conveyer 1 and conveyed on a 
closed track. The conveyer may be comprised of, for 
eXample, an endless track of a conveyer belt or a snake belt, 
a drive unit such as a sprocket Wheel 18 and a support for the 
endless track, as shoWn in FIG. 1. In FIG. 1, the sprocket 
Wheel 18 also serves as the support. The siZes and shapes of 
sample cups and reaction cups and, if any, dilution and 
pretreatment cups may be the same or different. When their 
siZes and shapes are different, an adaptor may be used to ?t 
them on the conveyer. 

[0025] The conveyer 1 conveys sample cups and reaction 
cups intermiXedly on a closed track. The conveyer is pre 
ferred to be designed so that every tWo neighboring cups on 
the conveyer keep a constant interval betWeen their centers 
for the reason described later. The automatic analyZer of the 
preset invention can be reduced in siZe as compared With 
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analyzers in Which these different types of cups are con 
veyed by their oWn conveyers. The conveyer is preferably 
driven intermittently so as to move the same distance as the 

intervals of the centers of tWo neighboring cups on it. As 
shoWn FIG. 1, a sample cup 10 is followed (or preceded) by 
a reaction cup 12 containing a reagent proper for a speci?c 
component in the sample in the sample cup 10, if present, 
across a dilution cup 11. Thus, in the analyZer of the present 
invention, tWo sample cups are not loaded on the conveyer, 
not in tandem, so as to interpose at least one reaction cup 
betWeen them. Not all samples require one dilution cup 
each, and some samples With no need for dilution require no 
dilution cups, While samples Which need at least tWo steps 
of dilution require at least tWo dilution cups. The same 
applies to pretreatment cups. 

[0026] A sample sucked from a sample cup and a reagent, 
if not prepacked in the reaction cup, are ejected into a 
reaction cup on the moving conveyer 1, optionally mixed 
With a solubiliZer or other reagents, to set off the intended 
reaction. Subsequent Washing (B/F separation step) by an 
appropriate method and addition of supplementary reagents 
are folloWed by detection of a signal indicating the presence 
or concentration of the speci?c substance such as color, 
?uorescence or luminescence after a certain period of time, 
and the presence or concentration of the speci?c substance 
is determined from the detected signal intensity. 

[0027] The analyZer of the present invention transports a 
reaction cup from the conveyer 1 to the reactor 6 in the 
course of an analysis, to alloW the reaction to proceed and 
detects the signal there. For this purpose, the reactor 6 is 
furnished With a means for supporting reaction cups 
described later and various equipments. The reactor is 
equipped With a thermostat Which maintains reaction cups at 
a predetermined temperature at the least and maintains the 
temperature so that the intended reaction proceeds effec 
tively in reaction cups transferred thereinto. The thermostat 
may be constructed, for example, by a combination of a 
temperature sensor and a heat source. The reactor 6 is 
preferably designed so as to eliminate factors detrimental to 
sensitive detection by the detector 8. For example, When the 
detector is a photometric detector Which detects ?uorescence 
or luminescence, the reactor is preferably covered With a 
shade 14 entirely except for the opening 16 because scat 
tering incident light from the outside can adversely affect the 
detection sensitivity. The shade over the reactor 6 also has an 
effect of making the inside temperature of the reactor less 
susceptible to the outside temperature in addition to the 
shading effect. 

[0028] The reactor 6 may be a rotational disk or a cater 
pillar similar to the conveyer 1 in itself, but preferably a disk 
With a vieW to simplifying and doWnsiZing the analyZer 
because a disc Would be able to easily bring any reaction cup 
right under the opening 16 by rotating in either direction so 
that an arbitrary reaction cup could be inserted or WithdraWn 
through the opening. The discoid reactor 6 in FIG. 1 has 
holloW cup holders arranged on three concentric circles so 
that after a sample and a proper reagent are ejected into a 
reaction cup, the reaction cup is placed in a holloW cup 
holder on the innermost or mid circle for a predetermined 
period, then transferred onto the outermost circle by a 
reaction cup lift 26 and subjected to Washing by a Washer 7 
and detection by a detector 8 there. 
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[0029] The reactor 6 may be equipped variously depend 
ing on the analyZer to Which the present invention is applied. 
For example, in the case of an analyZer for enZyme-labeled 
heterogeneous immunoassay as described above, around the 
reactor 6, a magnet shaker (omitted in Figures) Which stirs 
the content of a reaction cup by movement of Water 
insoluble magnetic beads prepacked in the reaction cup, a 
Washer 7 (called a B/F separator) for separation of the 
labeled antibody not bound to the magnetic beads after the 
immunological reaction, a dispenser 9 Which adds the sub 
strate of the labeling enZyme into a reaction cup and a 
detector 8 Which detects ?uorescence, absorbance or lumi 
nescence for assay of the activity of the labeling enZyme and 
the like may be arranged operatively. 

[0030] Especially, the Washer 7 is used for separation of 
the fraction bound to the Water insoluble magnetic beads and 
the free fraction in the liquid phase and exemplarily has a 
double pipe structure composed of a Washing liquid pipe 
connected to a Washing liquid pressure pomp and a liquid 
evacuation pipe connected to a vacuum pump via a liquid 
trap so as to not only eject the Wash liquid into a reaction cup 
but also evacuate the liquid only, leaving the solid phase. 
Because the Water insoluble beads may be beads With 
diameters from about 1 to 10 nm or ?ne particles With 
diameters of submicron to several microns, it is preferred to 
select the Washer structure appropriately according to the 
shape and siZe of the beads. Magnetic beads as the Water 
insoluble carrier can be cornered by a magnet in a reaction 
cup While the Washing liquid is sucked out. 

[0031] In particular, the detector 8 should be selected 
appropriately according to the signal to be detected. Spe 
ci?cally speaking, for detection of color, ?uorescence or 
luminescence, an absorptiometer, a ?uorometer or an emis 
sion spectrometer should be selected, respectively. Detec 
tion may be done preferably With a reaction solution in a 
reaction cup in vieW of simpli?cation and miniaturiZation of 
the analyZer, though it may be done With a reaction solution 
in a detection cuvette. For such a manner of detection, the 
detector may be so designed as to emit excitation light 
doWnWard toWard a reaction solution and detect the signal 
from the reaction solution above it (on condition that there 
is an opening in the shade has). The methodology of 
detection is classi?ed according to the number of measure 
ments as the one-point detection, the tWo-point detection 
based on the difference betWeen tWo measured values 
obtained around a given time and the multi-point detection 
based on the rate of change in the measurement With time 
obtained from measured values at at least three points of 
time, and is selected appropriately in vieW of the mechanism 
of generation of the signal to be detected, For example, When 
alkaline phosphatase is used as the label in combination of 
4-methylumbelliferyl phosphate as the substrate, since 
4-methylumbelliferyl phosphate gives off ?uorescence upon 
dephosphorylation by alkaline phosphatase, the ?uorescent 
intensity is measured at a certain time after addition of the 
substrate in solution by a ?uorometric equipment. 

[0032] The embodiment shoWn in FIG. 1 is provided With 
a dispenser 9 exclusively used for the substrate, though the 
substrate may be dispensed into each reaction cup by means 
of the noZZle, because the substrate is added after the 
immunological reaction and does not participate in the 
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immunological reaction, and such an exclusive equipment 
can advantageously dispense the substrate into every cup in 
shorter time in the end. 

[0033] In ordinary analyses, disposal reaction cups are 
usually used for the above-mentioned reasons. The analyZer 
of the present invention carries a reaction cup after an 
analysis is completed by the detection step from the reactor 
6 and dumped in the trashbin 17. For this purpose, the 
reaction lift is designed to move up and doWn. The reaction 
cup lift is used not only When a reaction cup is dumped, but 
also When a reaction cup is transferred from the conveyer 1 
onto the reactor 6 after ejection of a sample and a reagent 
into it. Holding of a reaction cup may be secured, for 
example, by providing a hang holder With three claWs to the 
lift With While providing a groove or a ?ange to be bitten by 
the claWs around the opening of the reactor. 

[0034] The reaction cup lift is so designed to reciprocate 
on a straight track connecting the conveyer 1, the reactor 6 
and the trashbin 17. Therefore, the closed track of the 
conveyer 1 should be straight at least partly, and the reaction 
cup lift should be able to reciprocate on a straight track at 
least partially overlap the straight track. The reaction cup lift 
may be lift up and doWn, for example, by ?xing a noZZle to 
an appropriate pedestal Which is driven up and doWn by a 
motor via a tangent screW. A motor and a tangent screW may 
also be used for the reciprocation of the reaction cup lift on 
the straight track. Because the reaction cup lift 26 picks up 
or drops off a reaction cup Where the reactor 6 crosses the 
straight track Which the reaction cup lift folloWs to carry it 
from or to the reactor 6, When the reactor 6 is covered With 
a shade 14 as mentioned above, the opening 16 of the reactor 
should be located on the straight track. In a particularly 
preferable embodiment, part or all of the diameter of the 
discoid reactor 6 and the opening 16 are arranged on the 
straight track. 

[0035] The analyZer of the present invention has an up 
doWn noZZle unit Which sucks or ejects a given amount of 
liquid to suck a sample out of a sample cup into a reaction 
cup or suck a reagent out of a reagent reservoir into a 
reaction cup. The noZZle unit may consist of a noZZle and a 
syringe pump, and the noZZle unit is lifted up and doWn, for 
example, by employing such a structure that a noZZle is ?xed 
to an appropriate pedestal Which is driven up and doWn by 
a motor via a tangent screW. 

[0036] In the analyZer of the present invention, the noZZle 
unit is so designed as to reciprocate on a track overlapping 
the straight part of the closed track of the conveyer. When 
the noZZle unit in the analyZer of the present invention sucks 
in a sample or the like With a disposal tip at the end to 
prevent contamination of samples or reagents, the straight 
track of the noZZle unit preferably extends to a trashbin in 
Which used tips are dumped. When ejection of a reagent into 
a reaction cup on the reactor 6 is essential to start the 
reaction, the straight track of the noZZle unit should extend 
to the reactor 6. Therefore, in a preferable embodiment, the 
noZZle unit and the reaction cup lift folloW same the straight 
track. 

[0037] The noZZle unit and the reaction cup lift may be 
driven by the same drive unit as shoWn in FIG. 2 because 
they reciprocate on the same straight track or overlapping 
straight tracks, though they may be driven by different drive 
units. 

Dec. 5, 2002 

[0038] In the analyZer of the present invention, at least part 
of the closed track of the conveyer 1 should be straight. For 
example, the track may be shaped like a rectangle of Which 
one side corresponds to the straight part. Alternatively, the 
track may be shaped like a ellipse or a circle part of Which 
is straight. The straight part of the closed track of the 
conveyer should be adjusted to be long enough to accom 
modate at least tWo cups. The embodiment shoWn in FIG. 
1 can accommodate six cups on the straight part in total. 

[0039] The reason Why the conveyer should accommodate 
at least tWo cups on the straight part is because When a least 
one speci?c substance in samples is determined, each 
sample requires one sample cup and at least one reaction 
cup. When more than one speci?c substance in samples has 
to be determined, the conveyer is preferably so designed to 
accommodate as many cups as the speci?c substances to be 
determined on the straight part. HoWever, if too many 
speci?c substances are to be determined, the number of cups 
is preferably controlled to ten at the maximum by the drive 
unit for the conveyer so that the analyZer does not become 
siZable. In the present invention, the conveyer is preferably 
designed so as to accommodate at least three cups on the 
straight part in vieW of additional operations such as dilution 
and pretreatment. 

[0040] When the conveyer can accommodate a sample cup 
and all reaction cups required for the analysis of the sample 
in the sample cup on the straight part of the closed track, the 
conveyer is stopped When all the cups are brought on the 
straight part of the closed track of the conveyer, and the 
noZZle unit is lifted up and doWn over the sample cup to suck 
in the sample, then driven to over the reaction cups by the 
noZZle unit drive and lifted up and doWn there to eject the 
sample into the reaction cups. On the other hand, When the 
conveyer can not accommodate all these cups on the straight 
part of the closed track, the suction of the sample from the 
sample cup and the transfer of the reaction cups to just beloW 
the noZZle by the conveyer Without moving the noZZle unit 
are repeated as many times as required, or after a predeter 
mined number of repetitions of the suction and the transfer, 
the noZZle unit is moved instead of the conveyer so as to 
eject the reminder in the noZZle. When ejection of a sample 
into reaction cups entails controlled movements of the 
conveyer like the latter case, the conveyer preferably moves 
the same distance as the intervals of the centers of tWo 
neighboring cups on it at a time intermittently. 

[0041] As described above, When all the reagents required 
for the reaction are not contained in pre?lled reaction cups, 
the reagents Which are lacking have to be ejected into the 
reaction cups additionally. When the analyZer of the present 
invention requires such an operation, the pre?lled reaction 
cups 13 are located on the straight track on Which the noZZle 
unit reciprocates. When more than one reagent has to be 
added to the reaction cups, a reagent conveyer may be 
provided so as to convey the reservoirs for these reagents on 
a straight track 19 Which crosses the straight track for 
reciprocation of the noZZle unit, preferably at right angles. 
When the noZZle sucks or ejects the sample or the like With 
a disposal tip, a tip rack 5 for these tips 4 is placed on the 
straight track 19 on Which the noZZle unit reciprocates. 
When tip consumption is large, a tip conveyer Which sup 
plies neW tips may exemplarily be provided so as to move 
across the straight reciprocation track of the noZZle unit, 
preferably at right angles, on the straight track 19. In the 
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embodiment shown in FIG. 1, the reagent reservoir 13 and 
the tip rack 5 are carried by the same conveyer on the 
straight track in one combination. The tip rack may be a 
commercially available one that stocks 96 tips at the maXi 
mum in a lattice pattern. 

[0042] NoW, the functions of various parts of a immuno 
logical analyZer Which adopts the present invention Will be 
described. The analyZer uses pre?lled reaction cups contain 
ing all the reagents necessary for the immunological reaction 
of a speci?c substance like those described above. 

[0043] If dilution of the sample 10‘ is necessary, the 
sample and the dilution liquid 13 supplied as a reagent are 
dispensed by the noZZle unit in a calculated dilution ratio 
into a dilution cup 11‘ located behind the sample cup and 
homogeniZed. HomogeniZation is preferably done by suck 
ing the liquid miXture in the dilution cup in and out With the 
noZZle unit repeatedly in vieW of simpli?cation of the 
analyZer, though may be done by providing a vibrator Which 
mechanically vibrates a cup on the conveyer under the 
conveyer. After homogeniZation, the noZZle unit sucks a 
certain amount of the diluted sample and ejects it into 
reaction cups 12-1‘ and 12-2‘. 

[0044] Reaction cups containing the appropriately diluted 
sample are transferred from the conveyer 1 into the reactor 
6 maintained at a certain temperature by the reaction cup lift 
26. After a certain time of reaction, they are transferred by 
rotation of the reactor 6 to the Washer 7 Where the intact 
fraction Which is not bound to the solid phase is removed. 
After the Washing, the reactor 6 rotates to bring the reaction 
cups to the substrate dispenser Which adds the substrate 
Which generates a signal detectable by the detector 8 cata 
lyZed by the labeling enZyme and then rotates again to bring 
them to the detector 8 Which detects the signal. After the 
detection, the reaction cups are carried by the reaction cup 
lift and dumped in the trashbin 17. The results of the 
detection by the detection 8 are put out to a calculator, Which 
is omitted in the Figures. 

[0045] Some samples need pretreatment before they are 
subjected to the given reaction. Such a case can be dealt With 
by controlling the analyZer as in the above-mentioned case 
of dilution of samples, unless there is a long time lag after 
sample and a pretreatment reagent are miXed. If a long time 
lag is needed after the miXing, the conveyer has to be 
stopped for a long time, and it is not impossible to run an 
analysis in a short time. Therefore, in the analyZer of the 
present invention, the sample 10 and the pretreatment liquid 
13 supplied as a is reagent are dispensed by the noZZle unit 
into a pretreatment cup 11‘ placed behind the sample cup, 
then the pretreatment cup is carried 6 together With reaction 
cups by the reaction cup lift 26 to the reactor Where the 
pretreatment reaction takes place. After the pretreatment 
reaction, the pretreatment cup and the reaction cups are 
carried to a temporary station 15 on the reciprocation track 
of the reaction cup lift 26 by the reaction cup lift 26, and the 
pretreated sample is sucked from the pretreatment cup into 
the reaction cups by the noZZle unit there. The reaction cups 
containing the pretreated sample sucked out are carried to 
the reactor again by the reaction cup lift 26 and treated in the 
same manner as described above. The temporary station 
should accommodate at least tWo cups so that the pretreat 
ment cup and a reaction cup can stay there temporality. The 
temporary station is provided on the track of the reaction cup 
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lift 3 and may be provided in the reactor 6. The pretreated 
sample may be dispensed into reaction cups by bringing the 
respective cups to be handled under the noZZle after the 
pretreatment reaction in the reactor. 

[0046] FIG. 3 outlines one embodiment of the automatic 
analyZer according to the second aspect of the present 
invention. 1 denotes information on an analysis order, 2 
denotes a storage means, 3 denotes a sample cup, 4 denotes 
a sample code, 5 denotes a ?rst identi?cation means, 6 
denotes a Work list preparing means, 7 denotes a display, 8 
denotes a second identi?cation means, 9 denotes a third 
identi?cation means, 10 denotes a common conveyer, 11 
denotes a reactor and detector, 12 denotes a collating means, 
and 13 denotes an output device Which puts out the results 
of the analysis. FIG. 4 illustrates a reaction cup. 

[0047] A sample cup 3 is used to put a sample such as 
blood, serum, plasma or urine in and carries a sample code 
on the outer surface such as the lateral surface Which enables 
the ?rst identi?cation means to identify the sample in it. 
Each sample code has to identify one sample and may 
consist of English letters, numerals or combination thereof 
or meaningless patterns but should be assigned individually. 
Preferable eXamples of the sample cup in the present inven 
tion are a blood collection tube With a sticker carrying a bar 
code indicating English letters or numerals or such a mean 
ingless pattern as mentioned above in print on the lateral 
surface or a sample cup carrying a magnetic recording 
medium on the surface. In the present invention, the sample 
code is preferred to be visibly identi?able like the above 
mentioned code and the like. 

[0048] The reaction cup is pre?lled With reagents neces 
sary for determination of a speci?c component to be mea 
sured, as shoWn in FIG. 4. As such reagents, chemical 
reagents Which colors by biochemically reacting With the 
speci?c component may be mentioned for automatic bio 
chemical analyZers, and antibodies (antigens) Which immu 
nologically react With the speci?c component and enZymes 
may be mentioned for automatic immunological analyZers. 

[0049] In the reaction cup shoWn in FIG. 4, the reagents 
for heterogeneous one-step sandWich EIA of ferritin, a 
protein found in blood or serum samples, are contained 
Speci?cally speaking, the content of the reaction cup is a 
lyophiliZed mixture of an antibody With FER-binding speci 
?city immobiliZed on Water insoluble magnetic beads and 
another antibody With FER-binding speci?city labeled With 
an enZyme. Reaction cups With such a structure are useful 
for competitive EIA and immunoassay using a ?uorescent or 
chemiluminescent substance as the label instead of an 
enZyme in addition to sandWich EIA. 

[0050] The reagents in a reaction cup may be in a liquid 
state or a lyophiliZed state, as mentioned above for FIG. 4. 
It is possible to put in each sample cup reagents exclusive to 
the speci?c component to be measured in the reaction cup 
beforehand and then add reagents common to all the speci?c 
components While the reaction cups are conveyed by a 
conveyer. 

[0051] Areaction cup not only keeps the above-mentioned 
reagents in it but also provides space for reaction of the 
sample With the reagents, and carries speci?c component 
information on the lateral surface or on the tacky foil 
covering the open top as shoWn in FIG. 4. Each component 
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code should identify the speci?c component With Which the 
reagents in the reaction cup is used to react, and may consist 
of English letters, numerals or combination thereof or mean 
ingless patterns. Preferable examples of the reaction cup in 
the present invention are a plastic cup With a sticker carrying 
a bar code indicating English letters or numerals or such a 
meaningless pattern as mentioned above in print on the 
lateral surface or a cup carrying a magnetic recording 
medium on the surface. The reaction cup shoWn in FIG. 4 
containing reagents for FER determination, carries a dot 
code indicating “FER” together With the letters “FER” and 
its lot number on the tacky foil covering the open top so that 
they are visibly identi?ably by an operator. 

[0052] The component information on the reaction cup not 
only indicates Which speci?c component the reaction cup is 
used for but also speci?es measurement parameters neces 
sary for determination of the component such as the volume 
of the sample to be used for the determination, the volume 
of the dilution liquid to be added to the sample, the kinds and 
amounts of reagents to be added in addition to the reagents 
prepacked in the reaction cup, the calibration curve to be 
used at the ?nal stage. 

[0053] The sample cup and reaction cup as described 
above are placed on a common conveyer 10 and then 
carried. The conveyer Which carries them may be comprised 
of, for example, an endless track of a conveyer belt or a 
snake belt, a drive unit such as a sprocket Wheel 18 and a 
support for the endless track, 

[0054] The conveyer 10 sample cups and reaction cups 
intermixedly. Therefore, the automatic analyZer of the preset 
invention can be reduced in siZe as compared With those 
having a different conveyer for each type of cups. In the 
embodiment shoWn in FIG. 3, a sample cup A is preceded 
by a reaction cup B containing a reagent for measurement of 
a speci?c component in the sample in the sample cup A, and 
further by a sample cup C and reaction cups D and F 
containing reagents for measurements of speci?c compo 
nents in the sample in the sample cup C. Thus, the analyZer 
of the present invention places tWo sample cups on the 
conveyer, not in tandem, so as to interpose at least one 
reaction cup betWeen them. 

[0055] The automatic analyZer of the present invention is 
furnished With various equipments 11 Which encourages the 
reaction utiliZed for determination of a speci?c component 
such as a biochemical reaction or a immunological reaction 
or measures the reaction product as the signal of the pres 
ence of the speci?c component. Such equipments may be 
provided appropriately depending on the type of assay the 
automatic analyZer of the present invention uses. For 
example, an automatic immunological analyZer for enZyme 
labeled heterogeneous immunoassay may be furnished With 
an incubator Which maintains reaction cups at a given 
temperature, a pipette Which sucks a given amount of 
samples from sample cups into reaction cups, a magnet 
shaker Which stirs the content of a reaction cup by move 
ment of Water insoluble magnetic beads prepacked in the 
reaction cup, a Washer (called a B/F separator) for separation 
of the labeled antibody not bound to the magnetic beads after 
the immunological reaction, a dispenser Which adds the 
substrate of the labeling enZyme into a reaction cup, a 
detector Which detects ?uorescence, absorbance or lumines 
cence for assay of the activity of the labeling enZyme and a 
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controller Which controls the movements of the conveyer 
and the movements and ejection volume of the pipette. 
Further, When a reaction cup having an open top covered 
With a tacky foil is used, a tacky foil breaker Which breaks 
the tacky foil open is provided. 

[0056] The storage means 2 stores test order information 
including the above-mentioned sample identi?cation infor 
mation and speci?c component information Which identi?es 
at least one speci?c component in a sample to be measured. 
In the embodiment in the Figure, the test order information 
1 includes sample identi?cation information on eight 
samples expressed by combinations of English letters and 
numerals (S.ID01, . . . , S.ID08) and speci?c component 

information expressed by English letters (FER, AFP and the 
like) indicating the speci?c components in each component 
to be measured. The test order information may include 
personal information on examinees (such as names, birth 
days and gender) and the name of the medical institute in 
addition to sample identi?cation information and speci?c 
component information. 

[0057] The storage means 2 includes an input device as an 
interface Which inputs sample identi?cation information and 
speci?c component information. When a computer in uti 
liZed to construct the storage means, a keyboard or a touch 
panel is connected to the computer to be used as an input 
device. When a computer in utiliZed to construct the storage 
means, the computer may be segregated from the main body 
of the automatic analyZer of the present invention. As an 
external computer like this, a host computer for total man 
agement of test information at a medical institute may be 
used. 

[0058] The ?rst identi?cation means reads the sample 
identi?cation information on a sample cup and sends the 
information into the Work list preparing means. There is no 
particular restriction on the ?rst identi?cation means, and for 
example, it may be a bar code reader When the sample 
identi?cation information is expressed by a bar code, an 
optical reader such as a small scanner and a video recorder 
When the sample identi?cation information is expressed by 
letters or symbols, or a magnetic reader When the sample 
identi?cation information is recorded in a magnetic record 
ing medium. The ?rst identi?cation means may be a handy 
means connected to the automatic analyZer of the present 
invention or may be constructed by a sample cup carrier 
provided in a certain place on the analyZer and a means 
Which identi?es a sample cup. 

[0059] The Work list preparing means 6 receives the 
sample identi?cation information read by the ?rst identi? 
cation means 5, extracts the speci?c component information 
on the speci?c component(s) measured for the sample and 
prepares a Work list including the speci?c component infor 
mation indicating the speci?c component(s) in the sample to 
be measured. The Work list preparing means 6 may includes 
a display or output device to display or output the resulting 
Work list. 

[0060] The loading order determination means determines 
the order in Which the operator should load sample cups and 
reaction cups on the common conveyer on the basis of the 
Work list. The loading order determination means gives 
instructions about the loading order by displaying the load 
ing order on a display device or outputs the loading order 
from an output device. The loading order determination 
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means may be omitted if the Work list preparing means has 
the same functions. In FIG. 3, the Work list preparing means 
functions as a loading order determination means as Well 
and not only prepares a Work list but only displays the 
loading order of sample cups and reaction cups on the 
display 7. 

[0061] The loading order determination means may deter 
mine the order in Which sample cups and reaction cups are 
loaded on the conveyer according to only the order of the 
sample identi?cation information read by the ?rst identi? 
cation means reads, but preferably it should calculate the 
order of samples Which leads to the most ef?cient analysis 
from all the sample identi?cation information ever read and 
the speci?c component information extracted from the stor 
age means based on the sample identi?cation information 
and determine the order in Which sample cups and reaction 
cups are loaded on the conveyer. For example, the loading 
order determination means may be a computer so pro 
grammed as to appoint reaction cups used for speci?c 
components Which require dilution of the sample before 
determination to the end of the loading order of the sample 
cup containing the sample and the reaction cups used for 
determination of the speci?c components in the sample, or 
appoint the cups used for speci?c components Which do not 
require dilution of samples to the top of the loading order of 
cups used for several samples. 

[0062] The loading order of the reaction cups only among 
all the cups of Which loading order is determined by the 
loading order determination means, namely the order of the 
speci?c components to be measured, is preferably output 
into a controller Which controls the automatic analyZer in 
Whole. This Way, the operator does not have to do more than 
load sample cups and reaction cups on the conveyer by 
folloWing the instruction on the loading order from the 
loading order determination means, and the analyZer auto 
matically does measurements and outputs the results. Of 
course, the controller may control the pipette or the like 
based on the output from another means Which identi?es 
speci?c component information presented on reaction cups 
or from a third identi?cation means Which Will be described 
later. 

[0063] Once the cups are loaded on the conveyer in the 
order determined by the loading order determination means, 
and the measurements are started, the loaded cups are 
carried to the respective units as mentioned above in the 
analyZer by the conveyer. To the automatic analyZer of the 
present invention, a second identi?cation means 8 is pro 
vided near the track of the conveyer to read at least the 
speci?c component information presented on reaction cups 
on the moving conveyer and send it to a collating means 12. 
The collating means 12 compares the speci?c component 
information read by the second identi?cation means With the 
order determined by the loading order determination means 
and indicates or outputs Whether or not they are matched on 
a display or from an output device. 

[0064] There is no particular restriction on the second 
identi?cation means, and for example, it may be a bar code 
reader When the sample identi?cation information is 
expressed by a bar code, an optical reader such as a small 
scanner and a video recorder When the sample identi?cation 
information is expressed by letters or symbols, or a magnetic 
reader When the sample identi?cation information is 
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recorded in a magnetic recording medium. Because the 
second identi?cation means reads speci?c component infor 
mation on reaction cups on the moving conveyed, speci?c 
component information should be so located on reaction 
cups so that the second identi?cation means can read it, for 
example, on the tacky foil covering the open top of a 
reaction cup, as shoWn in FIG. 4. When a reaction cup 
having an open top covered With a tacky foil is used, the 
second identi?cation means should be provided ahead of the 
tacky foil breaker because the tacky foil has to be broken 
prior to measurement. 

[0065] In the present invention, in addition to the second 
identi?cation means, a third identi?cation means 9 is pref 
erably provided near the track of the conveyer to automati 
cally read the sample identi?cation information on sample 
cups conveyed by the conveyer sequentially, The sample 
identi?cation information thus read is sent to the collating 
means 12 sequentially and compareed With the loading order 
of sample cups and reaction cups determined by the loading 
order determination means and indicates or outputs Whether 
or not they are matched on a display or from an output 
device. 

[0066] The collating means 12 may command the control 
ler to stop the measurement, for example, as Well as indi 
cates or outputs that the order of reaction cups determined by 
the loading order determination means and the output from 
the second identi?cation means are not matched on a display 
or from an output device, if they are not matched. 

[0067] For example, if the sample identi?cation informa 
tion and/or the speci?c component information includes 
information Which makes them distinguishable, the func 
tions of the second identi?cation means and third identi? 
cation means can be combined by one identi?cation means. 
In such a case, the sample identi?cation information on 
sample cups and the speci?c component information on 
reaction cups have to be adjusted at about the same position. 
HoWever, because sample cups and reaction cups are usually 
different in shape and siZe, it is usually difficult to read 
sample identi?cation information and speci?c component 
information by one means. In this case, it is preferred to 
provide a third identi?cation means in addition to the second 
identi?cation means. The tWo identi?cation means prefer 
ably read respective information from different directions, 
for example, sample identi?cation information presented on 
the lateral side of a sample cup and speci?c component 
information presented on the open top of a reaction cup, to 
avoid mixing up the information read by them. 

[0068] The automatic analyZer of the present invention 
having the above-mentioned structure can detect operational 
errors by man Which happen When sample cups and/or 
reaction cups are loaded on the conveyer. Particularly, cups 
are preferably loaded on a restricted part of the conveyer so 
that cups are not loaded on or off doWnstream from Where 
the second identi?cation means or the third identi?cation 
means read information. 

[0069] NoW, the automatic analyZer shoWn in FIG. 3 Will 
be explained from the vieWpoint of an operator of the 
analyZer. The operator exposes a sample cup 3 containing 
samples to be examined, for example, With sample identi 
?cation information such as S.ID01 given as a bar codes 
stuck on it, to a bar code reader as the ?rst identi?cation 
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means 5, and the ?rst identi?cation means 5 reads the 
sample identi?cation information and sends it to the Work 
list preparing means 6. 

[0070] The Work list preparing means 6 extracts the spe 
ci?c component information (FER) about the speci?c com 
ponent to be measured for the sample assigned to the sample 
identi?cation information S.ID01 from the test order infor 
mation stored in the storage means 2 and prepares a Work list 
including the sample identi?cation information (S.ID01) an 
the speci?c component information When the stor 
age device is an external computer system, the speci?c 
component information relating the sample identi?cation 
information is communicated betWeen the automatic ana 
lyZer and the external computer through an external com 
munication means for preparation of the Work list. 

[0071] In this embodiment, the Work list preparing means 
functions as a loading order determination means too and 
gives instructions to the operator about the loading order of 
cups, in this case instructions to load the sample cup 
carrying the sample identi?cation information S.ID01 ?rst 
and then a reaction cup carrying speci?c component infor 
mation FER, on a display device. The operator places the 
sample cup carrying the sample identi?cation information 
S.ID01 at the front position A on the conveyer 10 and then 
a reaction cup for measurement of FER at the position B 
behind it, as instructed. 

[0072] The operator exposes the sample cup 3 containing 
the next sample to be examined, for example, With sample 
identi?cation information such as S.ID05 given as a bar 
codes stuck on it, to the ?rst identi?cation means 5 in the 
same manner as described above, to have the sample iden 
ti?cation information read, and the speci?c component 
information TSH and FT4 corresponding to the sample 
identi?cation information S.ID05 are added to the speci?c 
component information FER corresponding to the sample 
identi?cation information S-IDOl in the Work list, on the 
display device 7 as shoWn in FIG. 3. The operator places the 
sample cup carrying the sample identi?cation information 
S.ID05 at the position C on is the conveyer 10, then a 
reaction cup for measurement of TSH at the position D and 
a reaction cup for measurement of FT4 at the position E. 

[0073] The analyZer of the present invention conveys 
sample cups and reaction cups intermixedly by a single 
conveyer and therefore can be simpli?ed structurally as 
compared With those Which convey sample cups and reac 
tion cups by tWo conveyers separately and is easily available 
in small siZe. Further, because it dispenses With a conveyer 
as one moving part, it requires less frequent maintenance 
and can be produced at a loWer cost. Further, because the 
conveyer Which conveys reaction cups on a closed track 
does not have to be stopped When a neW sample to be 
analyZed and reaction cups necessary for its analysis are 
loaded on the conveyer instead of the previous sample Which 
has been already analyZed, the analyZer of the present 
invention can perform ef?cient analyses. 

[0074] Because the reactor is provided separately from the 
conveyer to adjust reaction cups at a predetermined tem 
perature for the reaction and serve as the detection site as 
Well, and reaction cups are carried betWeen the conveyer and 
the reactor by the reaction cup lift Which reciprocates 
straight, the reactor and the conveyer in the analyZer of the 
present invention can have simple structures. Because the 
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trashbin Which collects used reaction cups is provided on the 
straight track of the reaction cup lift, the reaction cup lift is 
only required to reciprocate on the straight track and move 
up and doWn above the straight track and requires just a 
simply drive unit. 

[0075] Because the noZZle unit Which sucks in and out 
samples from sample cups is only required to reciprocate on 
a straight track and move up and doWn at arbitrary points 
like the reaction cup lift, the noZZle unit requires only a 
simple drive unit. Besides, because the straight track of the 
noZZle unit is covered by (identical to or part of) the straight 
track of the reaction cup lift, the analyZer can be simpli?ed 
by combining the drive units for reciprocation of them on 
these straight tracks. 

[0076] Because in the analyZer of the present invention, 
the closed track of the conveyer necessarily has a straight 
part Which accommodates at least tWo cups and is over 
lapped by the straight tracks of the noZZle unit and the 
reaction cup lift so that the noZZle unit and the reaction cup 
lift reciprocate over the straight part, once the cups required 
for an analysis are carried to the straight part, the rest of the 
analysis can be done by moving the noZZle unit and the 
reaction cup lift back and forth and up and doWn Without 
moving the conveyer though it depends on the capacity of 
the straight part. 

[0077] Thus, the analyZer according the ?rst aspect of the 
present invention do not require quicker and more frequent 
motions of the conveyer to do an analysis in a shorter time 
With improved ef?ciency, additional sample cups or reaction 
cups can be easily loaded on the conveyer. Therefore, the 
analyZer of the present invention can cope With analysis of 
a large number of samples by loading additional sample cups 
and reaction cups one after another Without increasing the 
siZe of the conveyer. Use of the analyZer of the present 
invention for clinical diagnoses from the necessity of imme 
diate analyses facilitates replacements of sample cups and 
reaction cups and enables cut-in analyses of urgent samples. 

[0078] The automatic analyZer according to the second 
aspect of the present invention Which adopts the means (1) 
to (6) can remove the possibility of diagnostic errors based 
on the measured values of speci?c components obtained 
When the operator has loaded sample cups and reaction cups 
on the conveyer in the Wrong order or used the Wrong 
reaction cups. 

[0079] By virtue of the storage means, the automatic 
analyZer of the present invention can check the sample 
identi?cation information read by the ?rst identi?cation 
means for read errors. By virtue of the ?rst identi?cation 
means, the automatic analyZer of the present invention does 
not require the operator to visually read the sample identi 
?cation information presented on sample cups or input the 
information through an input device such as an keyboard 
and therefore can not only remove read and input errors by 
the operator but also lighten the operator’s Work. The Work 
list preparing means and the loading order determination 
means enable the automatic analyZer of the present inven 
tion to lessen the possibility that the operator loads sample 
cups and reaction cups on the conveyer in the Wrong order. 

[0080] By virtue of the second identi?cation means, and, 
if present, the third identi?cation means Which is preferably 
provided, the automatic analyZer of the present invention 
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can indicate loading errors made by loading of sample cups 
or reaction cups in the Wrong order by the operator and stop 
the analysis. 

1. An analyzer Which determines a speci?c component in 
a sample While conveying a sample cup containing the 
sample and a reaction cup containing a reagent Which reacts 
With the sample, Which is characterized in that: 

(1) the analyZer comprises a conveyer Which conveys 
sample cups and reaction cups intermiXedly on a closed 
track, 

(2) the analyZer comprises a reactor Which is equipped 
With a thermostat Which maintains the reaction cups at 
a predetermined temperature, a trashbin Which collects 
used reaction cups, an up-doWn noZZle unit Which 
sucks in and out a predetermined amount of a sample 
and a reaction cup lift Which carries a reaction cup 
betWeen the conveyer, the reactor and the trashbin, 

(3) the noZZle unit and the reaction cup lift reciprocate on 
a straight track, driven by different drive units sepa 
rately or by the same drive unit, 

(4) the trashbin is placed on the straight track of the 
reaction cup lift, 

(5) at least part of the closed track of the conveyer is 
straight and overlaps the straight track of the noZZle 
unit and the reaction cup lift, and 

(6) the straight part of the track of the conveyer accom 
modates at least tWo cups. 

2. The analyZer according to claim 1, Wherein the noZZle 
unit and the reaction cup lift are mounted on the same 
pedestal that reciprocates on the straight track, driven by the 
same drive unit. 

3. The analyZer according to claim 1, Which comprises a 
reagent conveyer Which conveys a reagent reservoir con 
taining a reagent on a straight track crossing the straight 
track of the noZZle unit. 

4. The analyZer according to claim 1, Which comprises a 
tip conveyer Which carries a tip to be put on the noZZle 
means on a track crossing the straight track of the noZZle 
unit. 

5. The analyZer according to claim 1, Which comprises a 
detector Which detect a component in a reaction cup in the 
reactor. 

6. The analyZer according to claim 1, Which comprises a 
reaction cup Washer Which Washes reaction cups in the 
reactor. 

7. The analyZer according to claim 1, Which analyZes a 
sample by using a reaction cup prepacking a reagent appro 
priate for a speci?c component in the sample to be analyZed. 
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8. An automatic analyZer Which determines a speci?c 
component in a sample While intermiXedly conveying a 
sample cup containing the sample Which present sample 
identi?cation information Which identi?es the sample in the 
sample cup and a reaction cup containing a reagent for 
determination of the speci?c component in the sample Which 
presents speci?c component information Which identi?es 
the speci?c component by one conveyer, Wherein the auto 
matic analyZer comprises: 

(1) a storage means Which stores test order information 
including speci?c component information to identify at 
least one speci?c component to be measured for each 
sample, 

(2) a ?rst identi?cation means Which reads the sample 
identi?cation information presented by each sample 
Cup, 

(3) a Work list preparing means Which selects the speci?c 
component information Which identi?es at least one 
speci?c component in the sample to be measured from 
the test order information stored in the storage means 
on the basis of the sample identi?cation information for 
the sample read by the ?rst identi?cation means and 
prepares a Work list consisting of the sample identi? 
cation information for sample and the speci?c compo 
nent information identifying the speci?c component(s) 
in the sample to be measured, 

(4) a loading order determination means Which deter 
mines the order in Which sample cups and reaction cups 
are loaded on the single conveyer from the Work list, 

(5) a second identi?cation means Which automatically 
reads the speci?c component information presented by 
a reaction cup conveyed by the conveyer, and 

(6) a collating means Which compares the speci?c com 
ponent information read by the second identi?cation 
means With the determined order and indicates Whether 
or not they are matched. 

9. The automatic analyZer according to claim 8, Wherein 
the sample identi?cation information presented on a sample 
cup being conveyed by the conveyer is automatically read 
by the second identi?cation means or a third identi?cation 
means, and the collating means compares the speci?c com 
ponent information and the sample identi?cation informa 
tion With the Work list. 


